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STORAGE^  OF  EDIBLE^TOS 

In  an  earlier  report  (Ho  To  &  S«,  Office  Report  Uoo  2k0^  March  2?^  1951) 
d?.  ta  T(«8r»s  presented  on  preliniinax^/  tests  made  by  tke  Bureau  of  Plant  iH/lustey^, 
Soils  and  Agx'icultijral  Engljieerijag  on  the  storage  of  edible  nutso    This  ±a« 
vestigation  has  been  continued  and  it -is  the  purpose  hgre  to  stjromarise  the 
resuli^'  which  have  been  obta.ined  since  the  initiation  of  the  project  in  X9Wo 

The  object  of  this  study  is  to  develop  methods  of  storiog  and  liandling' 
nuts  which  will  prevent  ©r  retaj.-^  undesirable  changes  that  occur  during  tbB 
period  bet^vfee-D,  hacnrest  and  consuraer  use©    Unless  proper  precautions  are  taken 
dioring  tb.is  iater'tral,)  nute  may  become  stale^,  ffaacid^,  moldy^  dark  in  eolori,  ab° 
sorb  odoJ.-¥s  and  flavor's?  from  other  products  with  TAihich  tJiey  are  stored  or  be« 
come  iinfes'feed  m±h  insects^,    itey  of  these  can  cau^se  ser3,ous  damage  to  quality 
or  render  the  prodaet  unfit  fc-r  useo    Slielled  nuts  are  especially  susceptible 
to  damage  of  the  types  roBntibmd  and  tberefors  require  gj^eater  care  in  han,dling 
than  -^iios©  'iyhich  are.  unsbelledfl, 

Because  of  the  smaller  amount  of  space  required  it  is  more  economical,  to 
store  nuts  in  the  shelled  conditiosi  but  due  to  the3i°  greater  perishability 
after  sheHingj  It  is  common  practice  to  shell  only  as  required  by  the  trade  o 

Facst-ors  sueh  as  terperatui'ej,  hmidity*,  moisture  content  of  the  mts^  treats 
ment  vrifch  antioji±dants*>  Irieat  treatment  and  packages  of  various  kinds  have  been 
studi'sd  m'fch  .ragai'd  to  their'  effect  on  the  shelf  life  of  eheHed  nuts  in  these 
inTes-ti.gc«tionso 

lfaterialg_^affi_Methgdg 

Mu.ts  of  different  varieties  and  from  vario'iis  production  areas  were  usedo 
Iricluied  wry  Sahlqy'  and  Sfoart  peeans  from  Georgia  and  Burkett  and  Halberfe 
from  Browraroodp  Tesea-sj  Placentia,  and  Franquette  -walnuts  from  Cal,ifomia  and 
Qregox'i  re;i3peeti.Tel,F,9  Barcelona  filberts  from  Oregon  and  Virginia  Runner  paa<= 
nixts  fi*03ii  VirgiaiJ.ao 

Th©  nut?  arere  furnished  eithex'  by  growers  or  one  of  the  trade  associations 
engaged  in  -fee  iriaj^'ket'ing  of  nuts  and  ■were  obta,ined  iramediate'J^  after  hai^esting 
and,  cardngo    Sere-  wiTe  shell,ed  ^rith  corarriGrclal  eq-inpirient  and  others  with  a  sraaOJ. 
hand  siiieller  in  the  labor atoi^'*,    The  shelled  nuts  were  kept  in  storage  at  32®  F©^ 
during  feh©  fm  days  which  elapsed  before  'teeating  or  packaging  for  test© 

Ssjisples  of  the  experlment-al,  lo'fcs  wbt&  mthdra,m  from  storage  at  selected 
intervals  and  s'ubxsiltted  to  a  taste  panel  for  evaluation  of  flavor  and  te3{.tiL»:=@ 
(crispness)*   Quality  ratings  were  scored  on  a  scale  from  1  to  IDo    A  score  of 
10  indicated,  no  deteetablB  off^flavor^  T  ind,icated  the  begSjming  of  noticeable 
off«f la,vor  and  k  or  beloTr?  decided  off«=>flaYors  aiid  unacceptable  qualii^o 


\ 


Oil,  was  extracted  from  a  portdon  of  each  sajrjpfle  at  the  time  of  taste 
exaaniaation  and  n-as  used,  for  chemical,  detemination  of  peroxide  nmrbeVg  Kreis 
vsia@  and  ±si  some  cases  f  ree -f a,tty  acid  and  iodine  n-uittoer*    In  the  earlier 
work  the  oil.  'was  ext-racted,  m-th  an  organic-  solvent  but  tM,s  method  proTed 
to  be  unsatisfactory  drse  to  dif ficulbj  in  remoYal,  of  solvent  and  in  all 
saitqsles  run  during  the  past  year  the  ©H  was  pressed  out  of  the  kernels 
with  a  Ganrer  press  and  filtered  before  acnal^sme 

Resul.ts  and  Discussion 


It  ±8  -mTl  k'omm.  tb,at  mts  retain  their  delicate  flavor  and.  other  d.e« 
sirable  charact-er'istice  much  longer  if  stored  at  a  cool  tenperature^  prefer^ 
a.bly  -under  ■ref.i'^igera.ti.vSK,  during  the  sxmmTg.  ■Thi.s  is  true  for  all  nuts^  al= 
ti-iough  the  rsAe  'of  loss  in  quality  is  more  rapid  in.  some  kinds  than  others 
and  in  tlm  sb.@lled  product  more  so  than  in  imsbelledo    The  relative  rates  a,t 
T-v^ii.eh  pssansi,  mlioite  and  .fUberts  lose  their  fresh  flavor  and  palatability 
when  stored  at-  JQ'^  F©  and  32®  is  shown  in  Table  lo    Saiirples  were  examined  at 
iDter^fals  of  3s  ^        12 ■months-  and  those  which  were  borde.rline  or  below  in 
acceptabilii^r  at  the  tims  o.f  aixf  examination  were  usually  discarded  without 
.further  storagsi*    Sh83J,.ed  pecans  and  walnuts. at  70®  were  barely  acceptable 
after  thme  months  b-ut  .filberts  were  mioh  more  stableo    The  original  quality 
of  the  Franquette  walimts  was  rather  pool"  and  di'^pped  more  rapidly  during 
storage  i^imi  that  @f -th©  Plasentia  vs;piety«    These  differences  in  behavior 
of  the  -iMG  Xofs  of  waMm'ts        be  the  resul,t  of  climatic  conditions  durmg 
the  grovr.ing  or  harversting  seasorie    Waln.uts  held,  under  vacmm  at  32®  for  on© 
year  -mm  superior  m.  quality  to  those  packed  similarly  but  stored  .at  70  *• 
The  same  difference"  in  fceepiag  qmlity  between  the  iMO  varieties  as  was  ■ 
mentioned  above  was  als©  apparent  in  the  vacuiM  packed  lotse    Filberts  held 
tender  vacuiM  Isist  vary  little  in  qu^ii^  at  either  32®  or  70®o 

Ef fe ct^  of  JPack ag.uig^  on__Qu^ 

Most  -pxr^QeBmjrs  of  nuts  pack  shelled  nuts  in  fiber-board  cartons  holding 
25  or  30  pounds©    This  container  is  relatively  inexpensive  and  very  sa,tisfactory 
for  many  uses  but  has  certain  disadvantages  for  a  produet  such  a.s  shelled  nutso 
Ifosfof  ths-  oaxijons  are  not  waxed  and  oil  from  the  nuts  seeps  into  and  through 
the  carton  walls  where  it  becomes  rancid  very  quicklje    Furthermore  it  is  re- 
ported  that  the  cartons  are  s,t  tim.es  ma.naf aotured  from  materials  which  them^- 
selves  have  unplea,.san.t  odors  that  are  absorbed  by  the  nuts*    A  comparison  was 
made  of  shelled  nats  held  in  cardboard  with  those  an  moisture-^proof  cellophane^ 
pliofilm,,  polyetnylene^  glassine  paper  and  in  metal  cans  under  vacuum^  These 
were  stored  a;t  3 2®  Fo  and  exaidned  after       6  and  12  months o    T.he  results  are 
given  in  Table  II© 


In  these  tests  the  prod:aots  packed  in  polyethylene  or  glassine  bags  ai3,d 
in  cans  lu-ider  -vacuiM  consistsntXy  rated  "best©    Differences  between  polyethylen© 
and  the  f  i;ber«board.  carton  were  BigD,ifica:iito.  .  A  careful  exaro.±aation  of  the  plio^ 
film  and  cellophane  packages  during  the  tast  refealed  faulty  seals  in  sorae  cases 
and  this  may  accomt  for  i-he  leather  poor  results  obtained  with  these  ina.terialso 
III  all  types  of  packages  filberts  showed  less  loss  in  quality  than  either  pecans 
or  walnuts  -under  a  given  set  of  conditions » 

A  new  type  of  con'fcainer  develsped  f©r  the  b-alk  storage  and  shippiaig  of  shelled 
nuts  was  included  in.  this  test  and  the  resialts  with  it  were  very  promlsing«  This 
container  consists  of  an  inner  bag  of  glassine^kraf  t  paper  121  the  3C  poimd  f  iber^ 
board  caxton  naif  in  general  iisao    After  the  bag        filJ^edj,  the  open  end  was  fold^ 
ed  and  secured  wi:th  a,  f&w  sma3J,  stapl>es  tbms  ©fotaining  a  resonably  tight  clos-ai°eo 
The  glassina  presented,  seepage  of  oil  from  tte  nuts  into  the  cartDn  wall^  elirain" 
ated  the  neesd  for  cardboard  sepai'ators  and  prevented  the  nuts  frora,  absorbing  ob^ 
ject3„o':i,ab'le  oidors  trcm.  ■fc.bg  contarinero    SMppiag  test,s  with  this  container  resulted 
ill  very  little  breakage  @f  the  kernels  due  to  the  fact  t'nat  the  product  is  packed 
much  more  compactly  than  with  the  conventional  t^jpe  package© 

Afftio:£idant§ 

A  n\zmfc.er  of  products  kmrni  as  antio:3£i,dari.ts  lm:we  been  developed  witbJji  re» 
cent  yeai^s^  small  quaiitlties  ©f  which  added  to  oiXs  or  f  atSj,  retard  tte  develop^ 
merit  of  rancidity^  ,  Ees'a3.ts  ha-^'e  been  reported  of  e3£periroents  with  the  use  of 
one  of  these  (B  H  A)  on  shelled  peairotSo    Two  methods  of  ■•^plication  were  dm-^ 
scribedo    In  one  of  these  the  antio^adant  was  added  to  the  cooking  oil  used 
for  oiJ^roastiJig  peasiutSo  •  In  another  case  it  was  added  to  the  salt  used  for 
prepai^iQg  sa3ted  peanuts o    The  ■teeatm.ent^  in  both  eases  jbipro'TOd  shelf  lif© 
and  I'ediiced  ths  rats  of  rancidity  development  %b  eoBpared  with,  untreated  con"= 
trols  stored  under  th.@  same  conditionso 

la  this  labor  a  tor/  some  of  the  more  comon  antioxi,dants  were  applied  t© 
T:-m  nuts  which  i-yere  then  stored  for  ■^.rarious  periods©    Solutions  of  these  anti^ 
oxidants  (HDGA^q  BHA.  and  T^ox)  were  appl'lad  to  the  nuts  in  the  form  of  a  sprsyo 
The  concen'trations  and  solvents  used  are  indicated  in  Table  IHo    The  quantity 
used  in  sorae  of  the  eaar'ly  tests  was  too  bi.gh  with  the  result  that  the  bit'ter 
flavor  of  the  antioxid.ants  predominated  in  all  of  the  tests  for  qualdty©  In 
a.nother  seriesg  smaller  amounts  were  used  and  in  these  cases  there  ■wa.s  a  slight 
preference  fox"  the  treated  samples  ever  those  which  i?©r©  not  trea,ted  after  stor-^ 
age  of  12  montlriSo    Another  se.ries  i,s  now  ±0,  pr©gref3s  but  there  is  not  yet 
sufficient  data  avai3.able  from  which  to  draw  a»y  c'onclus:ionStt 

A  sTiDstaxitial  quantity  of  'broken  kernels  are  produced  during  commercial 
shelling  operations o    These  are  screened  out  axtd  sold  as  ''pieces*'©    The  cartons 
in  which  th^/  are  packed,  soon  become  soaked  w±Ms  oil  and  the  pieces  beco&e  rancid 
■very  quickly  doe  'to  ■the  large  amount  of  s'urf ace  ejqjosed  -to  a±ro    It  was  b&p©d 
tb^t  the  application  of  antio3dLdan,ts,  ■would  be  of  value  iji  prolonging  the  sheXf 
life  of  thi.s  producto    However^  the  resul'fes  on  several  experimental  lo'bs  ha'ro 
been  very  erratic  an.d  no  positli^ne  conclusions  cots3,d  be  dra-wn  from,  the  data, 
obtained* 
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Shelled  pecans  were  held  in  desicca-fct;;.'S  over  satui^ated  salt  sol?j,tiov.is 
containing  an  exceas  of  the  sglto    Tba  salts  xxtsed  and  concentrations  cbs^en 
■WBriS  such  that  the.  relative  humidities  ma-intaln#5d  wsr©  l>2g  60  and  8.3  percent's, 
resiiyectirelyo    These  samples  -mTB  placed  in  a  room  at  35®  F©    Siml'lar  lots  at 
42  arid  70  percent  relative  hiiroidiiy  were  stored  in  a  70®  -roomo    Resiilts  of 
qualifcy  ®35anination.s  of  these  samples  ai'ter  10  months  storage  are  given  iii 
Table  IV» 

-  The  pecans  held  at  1^.2  percent  relatiy©  hmnidi%"  .and  35®  F©  dropped  from 
li©56  percent  isolst^are  at  tirae  of  storage  to  3<»'4^'  after  storage  and  ■mre  dx'j^ 
er.lBp'  and.. g^erally  iBore  scceptabls  than  those  held  at  higher  haaioiditie®© 
Those  a;fe  6Qi  percent .  humidity  were  a3,so  considered  very  good  qmlity  but  the 
nuts  at  33  percer"  r.- -    --•■r-A,  himidity  beearae  soft  and  tough©    Storage  at  1^2 
percent  hmrdditi?;^    .   .    -ji  keeping  the  product  to  good  pfiysical  conditioa 
miB  not  practicablvB  iii  eomercial  opera.tionai  due  to  weight  Xosbbb  -wirilGh  -rnvQA 
ocoxwo    la  the  ease  of  these  part3,cular  nuts  tM.s  ©mounted  to  about  1  percenfe 
of  'the  total  ■tf.eighto 


Heat;  Treatment  of  Wai-B  and  its  Effect  on  Storage  Life  of  Nuts 


th©  1938  r'eport  of  the  Chief  of  tlie  B'oreau  of  Chemsisy  and  S0II.S  it 
•^-yas  stated  tha't?  t'hs  m^i^jjmi  catalase  is  sdma)yha,t  effective  in  keeping-  oil^bear'"- 
ixig  foods  f roji  beeoidxig  rancid^  and  that  eatalase  beaj'ing  products  euch  as  oat 
flofjTs  rice  bran.,,  rice  polish  and  nuts  remaSjied  free  from  raneidi-^  as  long  as 
Ihe  catalase  was  potent o    Ms.re  recently  McGlamery  and  Hood  (1951)  have 
veiJtigated  the  effect  of  'heating  nuts  to  a  texiperatuxe  sufficient  to  inhibit 
enagnrae  activity  as  a  mams  of  retarding  raaci.diiy  development o    They  sYiomd 
tliat  'omhsllftd  pecans  heated  to  80®  Ce^  and  then  cooled  quickly  reta^laed  their 
flavor  and  overfall,  palat^bility  to  a  significantly  higher  degree  than  unheated 
C(?*:'',"::rol  samples  over  a  period  of  2l|  weeks  storage  in  an  unheated  room  (texr^jeratur® 
not  given )o    Kreis  valties  and  peroxide  numbers  on  oil.s  exfeact^d  from  the  heated 
samples  were  significantly  lower  than  on  the  unheated  controls o 

In  this  laboratory  some  experiments  were  ma,de  m.  the  keeping  qualily  q£ 
heat°treated  .shelled  pecan.®  in  'wh-ich  the  nuts  were  heated  Iji  an  oven,  at  123®  C© 
until  the  internal  t^iperatur'e  of  the  kernels  reached  80®  .Go    ^Riis  required  .about 
I45  nmiatesj,  after  vhich  the  nuts  were  cooled  quickly  in  front  of  an  electric*  f an* 
Durin.g  "Uis  heating  period  the  nuts  dx'opped  from  60OO  t©  1<j75  percent  n}oistm''eo 
The  sairples  -mre  packed  in  polyethylene  bags  and  S'tored  at  32®  F©    Results  of 
examinations  after  3  and  12  months  storage  are  shorn  in  Table 

The  heated  ssamples  were  preferable  to  the  uxiheatsd  controls  in  flavor  and 
i>5Xt.ure  at  the  end  of  each  storage  periodo    It  is  possible  that  higher  accept^ 
ability  of  the  hea.ted  product  may  be  due  ±d.  part,  at  least  to  the  fact  that  :it 
Tfas  dry  and  iTiore  crips  than  the  control  lot^ 


storage  of  nuts  a:fc  a.  temperature  xo.der  50®  Fo  or  packaging  3ji  gas-tight 
containers  mider  vacuum  or  filled  with  sai  inert  gas  will  prevent  damage  hj 
tnsectSo    Experimsntal  packages  of  shell,ed  pecans^  peanuts  and  walnute  In.  _ 
sealed  glass  jai's  and  moisture  proof  bags  (not  under  vacuuni  or  gas=filled) 
ha^e  been  held  jji  the  laboratory  at  ?0®       and  above  for  several,  months  with 
no  development  of  Insects »    Similai"  samples  in  sealed  cardboard  boxes  became 
jjnf ected  mthin  a  few  wsekso 


T^^leja    Effect  of  Sborage  Teinperatiire  on  Sheli"  Life  of  Shelled  Huts 


nj°^oro  "T~  j  Flairor  Rating  Af ter~T~Peroxide  Valiaa 

?ariety  |  Tenipa  Package  Storage    1/      I    After  Storage  ^ 


1 

i?  o 

Pecans  -  (Schley) 

32 

.  Polyeth7lene"20D  2/ 

7.1 

6e7 

lo37 

lo8l 

(19 

70 

I4.026 

85 

32 

Cenophane°ii50  MST 

5o2 

lo97 

2,79 

E9 

« 

70 

n 

h.3 

7o79 

=„<^ 

Walnuts-Franquette 

32 

Polye^ylene-=200 

1<,2 

6o9 

lo39 

8o29 

p. 

TO 

18 

h.l 

i|ol 

2„8 

2,9J4 

7o9li 

St 

32 

Cell©phane-ii50 

BoO 

7»8 

"  2,08 

1,89 

10,82 

«8 

70 

98 

3o9 

3oO 

3<»31 

Walnots-Placentia 

32 

Pol,yethylene«200 

S  o  ( 

7<.9 

7o2 

lo79 

1,98 

5oi? 

n 

70 

3o86 

2„6i4 

88 
88 

32 
70 

Gellophane",!i5"0  MST 

59 

Qo3 
hoQ 

7ol 

2o03 
lo77 

1,87 

l4<»17 

Filberfc-s-Bsa^celom 

32 

PoIyethylene^aoO 

ToQ 

6o7 

l^ace 

Trace 

70 

$.3 

5o7 

Tr-a,ce 

Trace 

n 

32 

Cellophane°ii50  MST 

7  oh 

7o5 

Traoe 

70 

6oO 

5*1 

Trace 

Walnni^s-Franquette 

32 

Yacmm 

7o7 

6o7 

6,5 

2  da 

U0O6 

n 

70 

89 

5«5 

2,8 

lii,21 

Walnut'S'=Pla.centia 

32 

89 

7o8 

8oO 

5oO 

2ai 

5oii5 

n 

70 

89 

7o8 

7.8 

6o8 

h.o$h 

FUberts-Bai^celona 

32 

89 

7o2 

7o8 

6,8 

Trace 

Trace 

8t 

70 

81 

6o9 

7o6 

6o2 

89 

89 

^  A  score  of  10  indicated  highest  quality j,  7  Indicated  the  begimin-g  of  noticeable 

off  "flavor  and  h  or  belcr^r  decided  off^flavxDr  and  imacceptable  quality, 
2/  An  increase  iri  perc3d.de  ^^-alue  usually  ii^dicates  the  beginning  of  rancidity, 
3/  200  gs.age  (0,0020«')  ' 
h/  k50  gauge  (OoOOU5") 


Table_IIg  gfgect_of^Package_or^^ 

(Storage  Teii?)er attire  =  32'^  F,) 


Package 


mo. 


"  mOo 


Peroxide  Val,ue  After 
Storage 


I^cang-;(Scb2.^) 


Cellophane«li50  MST 

8,3 

^.2 

lo97 

2o79 

Pliofliffi"N2«liiO 

6.9 

6„1 

hod 

2,29 

2o79 

Polye  thylen©'»200 

7o2 

7el. 

6o7 

1«37 

1,81 

2,79 

Gla.ssiii© 

7®1 

6<,7 

7o2 

2,7ii 

•Sana 

Fib2"©board. 

6^9 

6a7 

1,12 

la93 

2o78 

^l^ts-^^lFr^^uet'te) 

8»0 

7<»8 

2o08 

la  8^ 

IO082 

7ol. 

7.7 

I1.06 

2,32 

12o57 

Pol3rethy1.ene«2O0 

1^2 

6,9 

2,19 

lo39 

8o29 

Fibreboard 

7.2 

^06 

1,30 

8oOl,i 

7<»7 

6«7 

60$ 

Walnuts^C  Pla.e©r£t;ia,) 

Cellophane 

8oO 

8  ©3 

7ol 

2«03 

1,87 

lio72 

Pliof-Ois 

7.6 

loh 

5o6 

I0J46 

3eil2 

Poljretbjlen® 

l^l 

lo9 

7  ©2 

lo79 

lo98 

5el7 

Fibreboard 

1.6 

7«^ 

6a. 

loii2 

1«87 

,5o88 

7<»8 

8«0 

80I 
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Table  HI,    Effect_of  Aatdoxidants  on  Shell  LrCe  of  Shelled  Nuts 


Ant.ioxi,dant 


Quantitj 
Antioxidsm,t 
Used  as  Percent 
of  Weight  of  Nats 


SolveTTTi:, 


Package 


StOT, 


Flavor 
After 


3 


raoe 


12 


Pecaiis 


None  (Control) 

Glass  Jar 

70 

7o9 

5«o 

Tenox  11  ^ 

0«03.^ 

Propylene 

01! 

70 

7o5 

Glycol 

KDGA  2/ 

Ethyl  Alcohol 

70 

8.1 

None  (Control) 

Cellophane 

32 

7o5 

8o3 

5o2 

)?^n  MST 

Tenox  II 

Oa002 

Pi'opylene 

n 

32 

1^1 

7o7 

00035 

Glycol 

Tyox  3/ 

Is ©propyl 

88 

32 

7«2 

Alcohol 

None  V Control; 

ts 

32 

7«3 

Tenox  II 

O0O23 

98 

op 

Alcohol 

Go  002 

Propylene 
Glycol 

n 

yi 

7o3 

11 

Oe023 

Is  ©propyl 

n 

70 

0.002 

Alcoh<&l 
Propylene 

1  - 

■  58 

70 

5c7 

- 

Glycol 

f^rS(Gontrol) 

88 

32 

1<6 

Tc^nox  II 

O0O23 

'  IjSopropyl 

•  '  80 

32 

8»3 

Alcoliol 

90 

O0O23 

88 

70 

8<,2 

"°N^e°TOontrol) 

i 

■ll  III  (Ull 

cocoejr-ags 

M 

32 

7o6 

Tenox  II 

0.023 

Isopropyl 

58 

32 

7*3 

None  (Control 

AlcoTtol 

Cellophane 

70 

7»8 

K  202 

Tenox  II 

00023 

Isopropyl 

88 

70 

7o8 

Alcohol 


V   Butylated  hydroxy^isolej  citric  acid  and  propyl  gallate  in  propylene  glycol 
NordihydrogTiaiaretic  acid 


J/    'Eiiodipropionic  acid  and  Di  "Lauryl'»  1±tlodipropioaate 


Table  IV.    Effect  of  Stora^qje  H-uii7ldity  of  SheUfid  Pecans 


Storage 
Tenperature 


Relati.ve 


Moisture  Content 
of  Nuts  Af  t«r  10 
Mont,hs  of  Storage 


Flavor  Rating 
after 
I  Storage 


35 
35 
35 
70 


k2 
60 
83 

h2 


3M 

5*99 
iio62 


10«00 
1,70 


1/   Moisture  at  time  of  storage  lu^S^ 


Table  V»    Effect  of  heat  treatment  of  shelf  life  of  shelled  nuts 


Flaifor  Rating  After  Stora,ge 


3  roo« 


1:2  rao< 


Unheated  Control 


Heated  to  80 «  C, 


6oO 


5.5 


